Objective: 'Music Therapeutic Caregiving', when caregivers sing for or together with persons with dementia during morning care situations, has been shown to increase verbal and nonverbal communication between persons with dementia and their caregivers, as well as enhance positive and decrease negative emotions in persons with dementia. No studies about singing during mealtimes have been conducted, and this pilot project was designed to elucidate this. However, since previous studies have shown that there is a risk that persons with dementia will start to sing along with the caregiver, the caregiver in this study hummed such that the person with dementia did not sing instead of eat. The aim of this pilot project was threefold: to describe expressed emotions in a woman with severe dementia, and describe communication between her and her caregivers without and with the caregiver humming. The aim was also to measure food and liquid intake without and with humming.
Introduction
Persons with dementia suffer from major cognitive impairment in meeting universal self-care needs, which can include maintaining a sufficient intake of fluids and food [1, 2] . Because of cognitive impairments and physical and sensory disabilities, eating needs can go unmet [3] . Eating by oneself is a complex process requiring organizational, conceptual and physical skills which persons with dementia may no longer have [2] . It is thereby common that persons with dementia are fed meals. Often persons with dementia do not perceive the caregiver as helpful when feeding assistance is provided and the caregivers experience difficulty providing feeding assistance, according to Change and Roberts [4] . Feeding is crucial to prevent starvation of persons with dementia, and the problems addressed to the feeding activities needs to be utilized. O´Connor, Ames, Gardner, and King [4] emphasize that persons with dementia have difficulties in expressing and interpreting verbal and non-verbal communication, and this is a common obstruction in communication with the caregivers. Hanson, Carey, Caprio et al. [5] argue that communication difficulties are a serious obstruction even during mealtime, especially when persons with dementia are being fed.
Several strategies have been investigated in an attempt to facilitate communication during complex caring situations. Small, Perry and Lewis [6] suggested that caregivers' psychosocial behaviors to be acknowledged to better communicate with persons with dementia and Vasse and collegues [7] suggested that non-pharmacological interventions, such as single-task converasation or one to one conversation was to prefer. Studies of communication generally frame the issue in terms of verbal communication; e.g. Azuma and Bayles [8] note that caregivers should speak slowly and in short sentences, ask closed-ended questions, and talk about concrete matters, while Small, et. al [9] argue that slower speech is ineffective because Persons with dementia forget the earlier part of the utterance. They further suggest that questions should be asked in a manner that limits demands, and that caregivers should encourage persons with dementia with their speech. Christenson, Buchanan, Houlihan, and Wanzek [10] recommend using 'alpha commands', which are commands that are clear, concise and feasible and will make persons with dementia more likely to comply during caring activities. Williams and Herman [11] propose that caregivers should use an emotional tone of voice that is caring and respectful, and therewith decrease expressions of resistance during caring. None of these groups elucidate non-verbal communication. Persons with dementia commonly express verbal as well as non-verbal communication through emotions. These emotions might be negative, such as sadness or anger, but can also be positive such as pleasure or being generally alert in their communication with caregivers during complex dementia care situations [12] . Research about communication and persons with dementia' expressed emotions in the context of the complex dementia care situation of feeding is lacking.
Music has been shown to have a positive influence on persons with dementia during music therapy and during music listening [13, 14] , and during mealtime music listening has seemed to improve appetite [15] . Studies that have focused on morning care situations have shown that when the caregiver sings for or together with persons with dementia, so called Music Therapeutic caregiving [MTC] [16] , the persons with dementia appear relaxed [15, [17] [18] [19] , self-confident [17, 18, 20] , and are more active during the caring activity [19, 21] . It has also been shown that persons with dementia' communication is enhanced [22, 23] , and communication and cooperation between persons with dementia and caregivers is easier to achieve [22, 23] . The positive effects of MTC would be desirable to implement during mealtime situations with persons with dementia. However, since previous studies have found that persons with dementia commonly start to sing when caregivers are singing, the use of MTC was associated with the risk that the person with dementia would start to sing instead of eat.
Since it might be the lyrics of songs sung by the caregiver during MTC that led the persons with dementia to sing, this study was designed so that the caregiver hummed songs only and thus excluded lyrics. To elucidate how humming might influence mealtime situations between persons with dementia and their caregivers this pilot project was designed to include a woman with severe dementia being fed by her caregivers. The aim was to describe expressed emotions in a woman with severe dementia and communication between her and her caregiver without and with the caregiver humming. The aim was also to measure food and liquid intake without and with humming.
Method

Design and settings
We conducted this study using a single case experimental ABA design [24] . 'A' represents the baseline condition, `B' refers to intervention administration and the second 'A' represents a return to the baseline condition (follow up). The participants, one person, Mrs. Andersson (fictitious name) with severe dementia, and her caregiver, were recruited from a nursing home in Sweden. The participating person with dementia was included in the pilot study since she met the inclusion criteria of having severe dementia, which was calculated by elucidating cognitive functions with the Mini Mental State Examination (MMSE) [25] . Severe dementia is indicated with a score of < 12. This person with dementia scored 0. A further criterion was that the candidate was unable to eat by herself and had been living in a nursing home for at least one year prior to the start of the study. An inclusion criterion for the caregiver was that she should have been a caregiver for Mrs. Andersson for at least three months. The caregiver was informed about the aims of the study including procedure and conditions for inclusion. Voluntary participation and confidentiality was assured.
Data for this study were collected by video observations of Mrs. Andersson and her caregiver during the lunch service, the lunch was served at noon each day. All lunch situations occurred in Mrs. Andersson's private room at the ward, with her sitting in her bed. No changes in Mrs. Andersson´s environment occurred during the data collection. During all video observations, the caregiver sat on a chair facing Mrs. Andersson. During the whole lunch situation, the caregiver held the lunch plate in one of her hands, giving Mrs. Andersson the ability to see and smell the lunch. A beverage in a glass was placed on a table and was easy to reach for the caregiver.
Data were collected once per week over 5 consecutive weeks. The first 2 recordings consisted of a normal lunch situation when the caregiver fed Mrs. Andersson. For the next two weeks the caregiver was instructed to hum sing-along songs, children's songs and popular songs from the early part of the 20th century for Mrs. Andersson while she was feeding her.
As previously stated, the caregiver was instructed to hum songs only and refrain from singing, because earlier studies conducted by Hammar Marmstål, Emami, Engström and Götell [18, 23, 26] , and Hammar Marmstål, Emami, Götell and Engström [19] , as well as Engström, Hammar Marmstål, Williams and Götell [22, 27] have shown that persons with severe dementia sometimes start to sing with their caregivers during caring situations. It was important that Mrs. Andersson could concentrate on eating rather than singing during the lunch service. Finally, during the last week of video observation Mrs.
Andersson and the caregiver returned to a normal lunch situation without humming. The first two normal lunch situations lasted for 22 and 19 minutes respectively. The recordings consisted with the caregiver humming lasted for 21 and 15 minutes and finally the last mealtime observation lasted for 13 minutes.
Analysis of video observations were conducted with the Verbal and Nonverbal Interaction scale [VNVIS] developed by
Williams and Parker [28] and with the Observed Emotion Rating Scale [29, 30] . All five video observations covered the entire lunch situation, but since the instrument was to be used to analyze the occurrence of verbal and nonverbal communication behaviors over a ten minute period only the first ten minutes of the recordings have been analyzed. However, liquid and food intake for Mrs. Andersson were included as data, and therefore the caregiver was instructed to measure the food and liquid prior to and after all lunch services in their full length, and not only after ten minutes. The food at the nursing home was pre ordered for every person living there, and relatives to Mrs. Andersson had done this order based on what they thought she would like to eat. This was a normal routine at the nursing home, and thus no extraordinary food was ordered for this study. The caregiver was also instructed report changes in Mrs. Andersson´s status or other observations not included in the Verbal and Nonverbal Interaction scale.
The participant
Mrs. Andersson, aged 87, had been living at the nursing home for 16 years. According to her medical records, she was diagnosed with Alzheimer's disease with a Mini Mental Examination (MMSE) (Folstein 1975 ) at the baseline of zero. The caregiver was female and aged 51, was an educated assistant nurse, and had been working in dementia care for 31 years and at the nursing home for almost six years.
The instrument
The Verbal-Nonverbal Interaction Scale [28] is an observational measure of verbal and nonverbal communication between a caregiver and care receiver with dementia. Part one of the measure is for rating caregiver communication. In part two, the data collector rates the care receiver communication. The procedure is based on a 10 minute segment of videotaped interaction in which the rater reviews the videotape as many times as necessary to complete the scoring of each specific verbal or nonverbal communication behavior in one minute intervals for a total of 10 minutes. One set of items applies to the caregiver and another to the care receiver. Each item is scored 1 if the behavior occurred at least once in a one minute time frame and 0 if the behavior did not occur. A total score ranging from 0 to 10 is obtained by adding the scores. This procedure is repeated until all ten-one minute segments are scored. Reliability and validity was supported in a previous study of individuals with Alzheimer's disease and their spouse caregivers [27, 28] .
Observed Emotion Rating Scale (OERS) [29, 30] is a five point scale measuring facially expressed emotions for persons with dementia. The reliability of the scale ranged from .76 to .89 [30] . The scale is divided into two positively expressed emotions (pleasure and general alertness) and three negatively expressed emotions (anger, anxiety/fear, and sadness). Each item is rated on a five-point duration scale: not in view, never, less than 16 seconds, 16-59 seconds, 1-5 minutes, and more than 5 minutes.
Ethical considerations
All consent and data collection procedures were approved by the Regional Board of Research Ethics (nr: 4.1-82/2008). Since Mrs. Andersson was diagnosed with severe dementia, she was unable to understand the purpose of the research. Therefore Mrs. Andersson's next of kin were informed about the aims of the study in writing and orally. Mrs. Andersson's next of kin understood the purpose of the study and that they were able to withdraw from the study without penalty if they so wished. Because Mrs. Andersson has severe dementia, ethical considerations with respect to self-determination and personal privacy are very important when collecting data by videotaping. During the videotaping the researcher carefully observed Mrs. Andersson for any signs that indicated that she objected to participating in the study or that her integrity was being compromised.
Results
The mean intake of food increased during the intervention. During the baseline, Mrs. Andersson's mean intake of food was 125 grams while during the intervention the mean intake of food was 200 gr. At the follow up, Mrs. Andersson's intake of food was 82 gr. The mean intake of liquid was observed to increase by 107%, from a mean intake of 100 milliliters during baseline sessions to 207 milliliters during humming intervention sessions. At the follow up, the intake of liquid was even lower than during baseline (63 milliliters). The caregiver was instructed to observe changes in Mrs. Andersson's status not related to the interaction scale; however no changes were reported or observed on the video observations.
Verbal and nonverbal communications for Mrs. Andersson were measured with the Verbal and Nonverbal Interaction scale. The sociable nonverbal variable "calm -relaxed" was expressed equally by Mrs. Andersson during baseline, intervention and follow up observations. Mrs. Andersson's ability to "look at the caregiver "differed between the observations. During the first baseline observation, Mrs. Andersson looked at the caregiver in six of the ten minutes measured. The ability to look at the caregiver decreased and both during the second baseline and during both interventions she looked at the caregiver only once or twice. The variable "appears interested" occurred only during the intervention observations. During the interventions, Mrs. Andersson was focused on the caregiver and on the food. She was alert and opened her mouth long before the caregiver reached her mouth with the food (see Table 1 ). The most frequently observed unsociable nonverbal communication under the baseline condition was "stared into space". During the interventions, Mrs. Andersson continued to not make eye contact or look at the caregiver but not to the same extent as during baseline. During follow up, Mrs. Andersson had her eyes closed because she appeared to be resting. The unsociable nonverbal variable "does not respond to questions" was observed during all observations. Even if the caregiver asked simple questions and just asked one question at a time such as, "Do you want more?", "Is it hot?", or "Do you want a drink?". Mrs. Andersson did not have the ability to respond verbally or nonverbally to the questions. The three variables "argumentative", "rejecting" and "verbalizes negative affection" was only expressed by Mrs. Andersson during baseline observations.
No sociable verbal communication was expressed during the baseline observations. During the intervention when the caregiver was humming one very popular song from the early part of the 20th century, Mrs. Andersson started to express incomprehensible sounds without tact and tone. However, since this sound was relevant to the situation we interpret this sound as an indication that Mrs. Andersson was humming together with the caregiver. This was the only time Mrs. Andersson responded to the caregiver's communication. Mrs. Andersson's facially expressed emotions are shown in Table 2 . During the first baseline and second intervention observation Mrs. Anderson expressed general alertness "less than 16 seconds". During the first intervention observation she expressed "general alertness" under 16-59 seconds by looking around and turning her body towards the caregiver.
The caregiver's verbal and nonverbal communications during baseline, intervention with humming and follow up are presented in Table 3 . The sociable nonverbal variables "faces partner", "sits close to partner", "shows interest", "allows time for the person with dementia to respond" and "tolerate silence" were observed equally during all observations. The caregiver made eye contact with Mrs. Andersson during all observations except during the follow up when Mrs. Andersson had her eyes closed for the majority of the time. During the first baseline, the caregiver tried to communicate verbally with Mrs. Andersson by simplifying messages such as, "please swallow", "this is food", and "you have food in your mouth", or by asking one question at a time, such as "Do you want more?", "Is it hot?" or "Do you want something to drink?". She even tried to repeat paraphrases in order to communicate with Mrs. Andersson. All of these verbal communications decreased during the other observations.
Summary
In summary, Mrs. Andersson appeared to eat and drink more during the intervention sessions. Mrs. Andersson appeared slightly the same in her expressions of non-verbal communication. However, she appeared more focused on the food and the caregiver, and in general appeared to be more alert during the interventions. Mrs. Andersson did not make eye contact with the caregiver during any of the observations. At one point during the intervention Mrs. Andersson was humming with the caregiver.
The caregiver's non-verbal communication was the same during all observations. During the first baseline the caregiver verbally communicated about the feeding, and the food. This communication decreased during the other observations. expressions of emotions. Marshall & Rossman [31] support this by suggesting that videotaping with audio offers rich information that often exceeds other kinds of data because of its ability to capture both verbal and non-verbal expressions. However, Polit & Beck [32] point out that when using this data collection method, the researcher should keep in mind that the participants might change their behavior in the knowledge that they are being observed. Mrs. Andersson had severe dementia and did not seem to notice the presence of the video observer. However, it should be kept in mind that the caregiver might have been disturbed by the camera, but this was not expressed by the caregiver said. The video observer was not present in the room during the mealtimes, which prevents the participant from being disrobed by a video observant. Additionally, Latvala, Voukila-Oikkonen, & Janhonen [33] state that the participants acclimate to the presence of the video camera and start to behave as if they are not being filmed. Although Mrs. Andersson and the caregiver could observe the videotaping equipment, they did not seem to be distracted by it. Another advantage of using video observations is that the video observer was able to capture close-range pictures of Mrs. Andersson and the caregiver in order to study their body movements and facial expressions, which were important for this study.
The research situation chosen for this study was lunch time. However, it is important to keep in mind that if another mealtime situation had been analyzed e.g. breakfast, the results in this study might been different. Also if Mrs. Andersson had been served her favorite food or if she had been served the same food every time, the results might be different. Additionally, the fact that the songs hummed were chosen by the caregiver, and no investigation of what songs Mrs.
Andersson preferred was done could have influenced the results if the study. However, we did not see any objective behaviors from Mrs. Andersson when the caregiver hummed.
During the follow up observation, Mrs. Andersson appeared tired, and did eat less than during the other observations. If another day had been chosen results might been different.
The OERS and the Verbal and Nonverbal Interaction scale allowed 10 minutes film to be analyzed, and since the mealtime situations lasted longer than that, what happened after the ten minutes was not analyzed. What we could see when watching the observations in their full length, the remaining time after the ten minutes did not include any extra ordinary that contradicted to the findings of the analysis of the first ten minutes.
To choose a single case design offers the opportunity to elucidate the exact effect of an intervention on the individual level [24] , which in this case was accomplished using the OERS and the Verbal and Nonverbal Interaction scale to analyze the recordings. One of the strengths of the design was that Mrs. Andersson, and her caregiver, served as their own controls with two separate baselines, two separate intervention observations, and one follow up session. A single case design does not aim to generalize findings. It would be interesting in further research on the effects of humming during mealtime to include larger samples to allow for generalization.
Reflections on the results
The aim of this study was threefold: to describe expressed emotions in a woman with severe dementia and communication between her and her caregiver without and with the caregiver humming, and to measure food and liquid intake without and with humming. To our knowledge, this is the first study investigating humming during mealtime situations in dementia care. This single case study indicates that humming might have a slight effect upon increasing food and liquid intake, increase positive emotions for a person with dementia, and improve communication between a person with dementia and her caregiver.
The results showed only slight positive effects of the situations with humming. If compared with previous single case studies with MTC [21, 22] , the result of this study is faint since MTC was shown to radically improve communication [22, 23, 27] and positive emotions [19, 21] . The decision to instruct the caregiver to hum instead of sing might have been a disadvantage, since the singing might have been preferable. However, since previous studies of MTC have focused on morning care situations e.g. [17, 19, 22, 23] , and this study on mealtime, this cannot be thoroughly discussed.
The results of this study revealed, however, that Mrs. Andersson ate more during the intervention situations. This was also shown in a study by Ragneskog et al. [15] focusing on eating while listening to music. Maybe the humming could be regarded as music to listen to. Studies focusing on feeding in dementia care [34, 35] also argue for the importance of the caregiver's approach during feeding and the need to remain calm and avoid stressing the situation. Studies about singing, and music listening [36, 37] argue that music, including singing, has a direct connection to human emotions and memories, and thereby puts us in a certain mood. To sing or listen to songs that we like often relaxes us, makes us emotional or happy. The caregiver in this study was told to hum sing-along songs, children's songs and popular songs from the early part of the 20th century that she enjoyed herself and it is therefore probable that she relaxed during the feeding sessions with Mrs.
Andersson. In turn, this might have influenced Mrs. Andersson's appetite and led to her eating more. The caregiver communicated to more or less the same extent during all observations, and asked Mrs. Andersson questions to give her an opportunity to respond with her thoughts and what she wanted. Although we observed only small differences between the baseline situations and the intervention situations, this approach is supported by previous research on caregivers' approach during mealtime, which refers to this as integrity promoted care [38] and claims that the caregiver may influence persons with dementia to eat more. Since the food and liquid intake for Mrs. Andersson did once again decrease during the follow up observations, it could be speculated that the humming might made the caregiver more relaxed and thus, she may also feed Mrs. Andersson in a "smooth temper". Maybe the humming results in improved social interaction between the caregiver and Mrs. Andersson which may influence Mrs. Andersson to eat more. The relation between persons with dementia and the caregiver is central in so called person centered care [39] and acknowledge this in the interaction with persons with dementia are suggested to facilitate communion between caregiver and the person with dementia [40] .
However, it could also be speculated that Mrs. Andersson on the follow up might had changed in her status or that other components might had influenced her eating and drinking less. This was however nothing that the caregiver did report.
During the intervention Mrs. Andersson appeared to be slightly more active, showed slightly more interest and expressed positive emotions by being generally alert compared to the baseline situations. This has also been found in studies focusing on mealtimes when caregivers use verbal prompting to create a social mealtime environment, and simplify the process of eating [35] . This finding is similar to MTC studies, as it has been shown that persons with dementia increase general alertness and their engagement in the activity when caregivers are singing [17-19, 21, 23] . In this study, Mrs. Andersson also once started to hum along with the caregiver during the intervention sessions similar to findings in previous MTC-studies, e.g. [18, 19, 23] . Humming can be regarded as an expression of pleasure because according to Lawton et al [12, 29] , and Bigand, Filipic, and Lalitte [41] , there is no doubt that emotion is at the core of musical experience, and suggest that basic emotions such as happiness, anger, fear, and sadness can be recognized in, and induced by, musical stimuli.
Conclusion and implications
One conclusion from this pilot study is that humming does not seem to have the same advantage as MTC during caring situations. However, it should also be concluded that humming in this study might have led to Mrs. Andersson eating more, and being more interested and alert during the mealtime. Since this is a pilot study, and included only one person with dementia and her caregiver, no general conclusions can be drawn. Further studies are needed and should probably include singing, as in MTC, instead of humming or seek to further understand humming during mealtimes with larger samples. Additionally, preferred music should be investigated for the participating persons with dementia to minimize the risk that they do not like the songs hummed or sung by the caregiver.
